INTRODUCTION
============

Of the various types of abdominal wall dysplasia, omphalocele and gastroschisis are relatively frequent among newborn surgical conditions. In recent years, we have seen the development of preoperative diagnosis

including maternal serum screening and fetal ultrasound \[[@R1]-[@R3]\]. Omphalocele is caused by failure of the four mesodermal-derived folds (left, right, cranial and caudal) to fuse at approximately 3 to 4 weeks of embryonic development (abdominal wall formation failure theory). Gastroschisis occurs when the expanding intestinal tract becomes unable to secure a space inside the umbilical corpus cava owing to the disrupted development of the umbilical cavity. Absorption of the right umbilical vein is thought to weaken the body wall to the right of the umbilicus. The prevalence of omphalocele is reported to be 0.6--2.2 per 10,000 births \[[@R4]-[@R6]\], whereas the prevalence of gastroschisis is reported to be 0.5--4.4 per 10,000 births \[[@R5]-[@R8]\]. Newborns with abdominal wall defects frequently endure prolonged hospitalizations, with resulting complications in nutritional condition and incidence of infections.

We report the results of a comparative series of omphalocele and gastroschisis cases that were admitted to the neonatal intensive care unit (NICU) at our hospital during the 16-year period from 2001 to 2016.

Materials and Methods
=====================

This retrospective study included 8 neonates with omphalocele and 11 neonates with gastroschisis surgeries performed over 16 years (2001 to 2016) in the Department of Pediatric Surgery at our hospital. We evaluated these patients in terms of demographics, prenatal diagnosis, preoperative status, associated complicating deformities, surgery performed, length of hospitalization, postoperative enteral nutritional supplementation time, postoperative complications, and mortality.

We utilized the likelihood ratio test for statistical analysis, and we used JMP 12.2 (SAS Institute Inc, Cary, NC, USA). A *p*-value of \<0.05 was considered statistically significant.

RESULTS
=======

The average birth weight among the neonates with omphalocele was 2554.5 g (1692 g to 4420 g). There were five cases of infants with low birth weight (1500 g to 2499 g). The average 5-minute Apgar score was 8.8. The average gestation period was 37.4 weeks. There were 7 cases of premature birth (31 weeks to 39 weeks), and one case of mature birth. The average maternal age was 31.6 years (24-40 years). ART was involved in 1 case. Two cases involved natural births, and six cases were delivered by cesarean section. The ratio of males to females was 1:3 (two males) (Table [1](#T1){ref-type="table"}, Fig. [1)](#F1){ref-type="fig"}.

The average birth weight of the infants with gastroschisis was 2248.6 g (1475 g to 3000 g), including six cases of low birth weight (1500 g to 2499 g) and one case of extremely immature infants (1000 g to 1499g). The average 5-minute Apgar score was 7.5. The average gestation period in weeks was 36.5 weeks. All neonates were born prematurely (36 weeks to 37 weeks). The average maternal age was 25.6 years (17--37 years old). ART was not involved. Two cases were natural births, and nine cases were delivered via cesarean section. The ratio of males to females was 2.7:1 (Table [1](#T1){ref-type="table"}, Fig. [1)](#F1){ref-type="fig"}.

For statistical assessment, the likelihood ratio test was performed for infants with either omphalocele or gastroschisis: Birth weight (p \< 0.01); 5-minute Apgar score (p = 0.73); gestation (p = 0.55) maternal age (p = 0.98); 5-minute Apgar score (p = 0.73); gestation period (p = 0.55), maternal age (p = 0.03); cesarean section (p = 0.98) (Table [1](#T1){ref-type="table"}, Fig. [1)](#F1){ref-type="fig"}.

Antenatal diagnosis: Prenatal diagnosis was made in 17 of the 19 cases. One patient with omphalocele and 1 patient with gastroschisis were not diagnosed prenatally.

Preoperative conditions: Four cases of herniated liver were discovered among the omphalocele cases. Four additional cases involved isolated herniation of the intestinal tract. Prophylactic antibiotics were administered prior to surgery in all patients who did not exhibit cervical closure immediately after birth. Pressors were administered in two cases. Among the gastroschisis cases, herniated organs other than those in the intestinal tract included one herniated bladder and one herniated liver. None of these newborns received pressors prior to surgery.

Associated anomalies: The neonates with omphalocele were associated with the following anomalies: Beckwith--Wiedemann syndrome (n=2), congenital heart disease (n=2), Meckel's diverticulum (n=2), trisomy 18 (n=1), inguinal hernia (n=1), renal deformity (n=1), and limb deformity (n=1). The neonates with gastroschisis were associated with the following anomalies: cryptorchidism (n=1), body stalk anomaly (n=1), and closed gastroschisis (n=1) (Table [2](#T2){ref-type="table"}). The later had a 7 mm wide deformed abdominal opening, in which the entire herniated intestine was necrotic (Fig. [2)](#F2){ref-type="fig"}.

Surgery: Primary closure was achieved among 7/8 neonates with omphalocele: one neonate required secondary closure. Primary closure was achieved among 6/11 neonates with gastroschisis. Three neonates required secondary closure and two cases could not be closed. All defects that could not be closed primarily were addressed using the Allen-Wrenn (silo) method \[[@R9]\].

Postoperative conditions and outcomes: The length of hospitalization was 42.6 days in the omphalocele series and 50.2 days in the gastroschisis series. Postoperative enteral nutritional supplementation was initiated at 4.3 days (2 to 8 days) in the omphalocele series, and 7.3 days (3 to 16 days) in the gastroschisis series. Postoperative enteral nutritional supplementation within five days was shorter in the length of hospitalization with the gastroschisis series (p\<0.05). Postoperative complications in the omphalocele series included one case of heart failure, one case of chronic lung disease, and one case of cerebral hemorrhage. In the gastroschisis series, postoperative complications included one case of pneumonia, one case of pleural effusion, one case of heart failure, one case of chronic lung disease, one case of cerebral hemorrhage, and one case of septicemia. The survival rate in the omphalocele series was 87.5%, with one patient death. This death occurred in a neonate of trisomy 18 with complex cardiac deformity. The survival rate in the gastroschisis series was 81.8%, with two patient deaths; one neonate with a body stalk anomaly had postoperative sepsis, while the other death occurred as a result of closed gastroschisis. In that case, the intestinal tract was already necrotic and inoperable.

DISCUSSION
==========

There was no significant difference between the omphalocele and gastroschisis series with regard to 5-minute Apgar score, or gestational age. However, birth weight was significant higher for the omphalocele neonates as compared those with gastroschisis. Low birth weight in infants with gastroschisis has been known as a factor associated with perinatal mortality \[[@R10]\].

A significant difference was observed between the omphalocele and gastroschisis series with respect to maternal age; mothers in the gastroschisis series tended to be younger. In another published series, many gastroschisis cases involved mothers aged less than 25 years (and especially with mothers aged less than 20 years) \[[@R5]\].

Although the issue of optimal method of delivery for neonates in omphalocele and gastroschisis is a subject of debate, elective cesarean section should be avoided, as there is no difference in mortality rate related to delivery method \[[@R11],[@R12]\]. All neonates delivered vaginally in our study survived, probably because they didn't have life-threatening associated anomalies.

Our series included one infant with closed gastroschisis. Closed gastroschisis has been reported to occur in 6% of cases \[[@R13]\]. This report also states that defective openings in the abdominal wall can shrink or close during the fetal period, leading to ileus and gastrointestinal necrosis, resulting in a very high mortality rate \[[@R13]\]. Treatment methods include resection of the necrotized intestinal tract during the closure procedure. As a result, short bowel syndrome may occur, and it has been reported that small intestinal transplantation may be required in such cases \[[@R14]\]. Similar to our experience, prenatally diagnosed gastroschisis cases have been known to intestinal dilatation earlier too \[[@R15],[@R16]\]. The possibility of closed gastroschisis should be taken into account in these cases.

Total hospital stays, length of stays in NICU were longer and postoperative enteral nutritional supplementation was administered earlier in the neonates with gastroschisis as compared with the neonates with omphalocele. Earlier start of postoperative enteral nutritional supplementation has been known to lead to faster recovery in gastroschisis patients \[[@R15]\].

Omphalocele is known to be associated with poorer prognosis when accompanied by associated anomalies, especially in presence of genetic abnormalities \[[@R4]\]. We had similar observations.

Our study has several limitations. The study involved patients in only one facility. The neonates that did not reach the NICU could not be investigated.

CONCLUSIONS
===========

In addition to the increased incidence of gastroschisis in comparison to omphaloceles, initiation of postoperative nutritional supplementation was later in the gastroschisis series and hospitalization periods tended to be longer.

Regarding prognosis, the outcomes for infants with omphaloceles depended on the presence of complex associated anomalies. The neonates with gastroschisis had relatively favorable prognosis provided the defect could be closed. Initiation of postoperative enteral nutritional supplementation at an early stage may be desirable. Stricter surveillance is necessary in gastroschisis cases when intestinal dilation is observed via fetal ultrasound.

Footnotes
=========
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###### 

Omphalocele and Gastroschisis (2001--2016)

                        Omphalocele(n=8)    Gastroschisis (n=11)   p value
  --------------------- ------------------- ---------------------- ---------
  Birth weight(g)       2554.5(1692-4420)   2248.6(1475-3000)      p\<0.01
  5-MinuteAPGARvalue    8.8(7-10)           7.5(0-9)               p=0.73
  Gestation period(w)   37.4(31-40)         36.4(36-38)            p=0.55
  Maternalage(y)        31.6(24-40)         25.6(17-37)            p=0.03
  Cesarean section      6                   9                      p=0.98
  M:F                   2:6                 8:3                    p\<0.05

###### 

Associated anomalies

  Congenital anomaly            Omphalocele(n=7/8)
  ----------------------------- ----------------------------
  Trisomy 18                    1=
  Beckwith-Wiedemann syndrome   2
  Congenital Heart Disease      2
  Meckel\'s diverticulum        2
  Inguinal hernia               1
  Congenital renal anomaly      1
  Cacomelia                     1
  **Congenital anomaly**        **Gastroschisis (n=3/11)**
  Undescended testicle          1
  Bodystalk anomaly             1
  Closinggastroschisis          1
